The role of oxygen in the viability of probiotic bacteria with reference to L. acidophilus and Bifidobacterium spp.
The various therapeutic benefits of Lactobacillus acidophilus and Bifidobacterium spp. have resulted in their increased incorporation into dairy foods such as yoghurts. Currently however, the efficacy of these probiotic bacteria is limited by their poor survival during the shelf life of yoghurt. Oxygen toxicity is widely considered to be responsible for the cell deaths of these bacteria. The intestinal origins and the microaerophilic and anaerobic characteristics of L. acidophilus and Bifidobacterium spp. respectively, can render them susceptible to oxygen contained in the food products. This review discusses the influence of the dissolved oxygen in yogurt on the viability of these bacteria. Suggested techniques to protect these probiotic bacteria from oxygen toxicity are evaluated. Although the problem of oxygen toxicity in probiotic bacteria is regarded as significant, little is known however about the cellular interaction of these bacteria with oxygen. This review summarizes what is known about the biochemistry of oxygen toxicity in these bacteria. The various metabolic and biochemical responses of L. acidophilus and Bifidobacterium to oxygen are examined. Additionally, the importance of NADH oxidase and NADH peroxidase in the oxygen tolerance of these bacteria is evaluated and assays used to measure their cellular concentrations are discussed.